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Sharing	  in	  neuroimaging	  
•  Rela&ng	  brain	  and	  behavior	  
	  
•  Brainmap	  database	  
	  
•  Quan&ta&ve	  approaches	  
•  Meta-­‐analyses	  
•  MACM	  
•  MACM-­‐based	  CBP	  
•  ANIMA	  
	  






Rela&ng	  brain	  and	  behavior	  














































Working  memory 
Social judgment 
Task-­‐based	  PET	  and	  fMRI	  studies	  
	  
Rela&ng	  brain	  and	  behavior	  





















more	  than	  20	  000	  published	  studies	  
more	  than	  1	  000	  published	  studies	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  is	  her	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1.	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2.	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  Dupont	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  Stéphanie	  Rufon	  
4.	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  Mar&n	  
Morphological	  studies	  (e.g.:	  VBM)	  












Func5onally	  characterizing	  the	  insula	  	  
è	  Gathering	  and	  overview	  are	  needed	  
Inters&muli	  
interval	  

















Neuroimaging	  working	  memory	  
è	  Gathering	  and	  overview	  are	  needed	  
•  Database	  of	  published	  neuroimaging	  studies:	  
–  2714	  func&onal	  studies	  (13034	  experiments)	  
–  905	  VBM	  studies	  (2892	  experiments)	  
•  Coordinate-­‐based	  results	  
–  x,y,z	  in	  MNI	  or	  talairach	  space	  
•  Sodware	  and	  concepts	  for	  quan&ta&ve	  integra&on	  
Gathering	  data:	  Brainmap	  database	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  





Where	  do	  these	  foci	  converge	  ?	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  




Union	  over	  experiments	  
Signiﬁcance	  assessed	  against	  
random	  spa5al	  associa5on	  
uncertainty 
Core	  working	  memory	  
network	  across	  113	  studies	  



















within	  the	  insula	  






















Iden5ﬁca5on	  of	  co-­‐ac5va5on	  pa3ern	  of	  voxels	  of	  interest	  across	  studies	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  
MACM	  
Meta-­‐analy5c	  Connec5vity	  Modeling	  
Seed	  region	   Filter	  Brainmap	   Foci	  across	  studies	  
Co-­‐ac5va5on	  pa3ern	  Co-­‐ac5va5on	  matrix	  
Parcella&on	  of	  brain	  regions	  according	  to	  the	  co-­‐ac&va&on	  pa[ern	  of	  their	  voxels	  
	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  
MACM-­‐based	  parcella5on	  (MACM-­‐CBP)	  
VOI	  region	  













Clustering	  of	  voxels	  	  
MACM	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  









E.g.:	  working	  memory	  
Filter	  Brainmap	  
Which	  behavioral	  label	  (s)	  ?	  
MACM-­‐based	  CBP	  
Func5onal	  decoding	  in	  Brainmap	  database	  
(Genon	  et	  al.,	  in	  revisions)	  
	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  
Quan&ta&ve	  methods:	  	  
meta-­‐analy&c	  approaches	  
Decreased	  gray	  ma[er	  in	  psychiatric	  pa&ents	  
VBM	  meta-­‐analysis	  
Goodkind	  et	  al.,	  2015:	  





Substance	  abuse	  disorders	  
Obsessive-­‐compulsive	  disorders	  
Func&onal	  meta-­‐analysis:	  	  
Working	  memory	  core	  network	  
MACM-­‐based	  CBP	  and	  func&onal	  decoding:	  right	  PMd	  
(Goodkind	  et	  al.,	  2015)	  (Ro[schy	  et	  al.,	  2012)	  
	  
VBM	  meta-­‐analysis:	  	  
decreased	  gray	  ma[er	  in	  psychiatric	  pa&ents	  
(Genon	  et	  al.,	  in	  revisions)	  
	  
Outcomes	  of	  	  
quan&ta&ve	  approaches	  to	  big	  data	  
(Goodkind	  et	  al.,	  2015)	  
	  
rchive	  of	   euro maging	   eta-­‐ nalysis	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  Amunts	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h3p://anima.modelgui.org/	  
Outcomes	  of	  	  
quan&ta&ve	  approaches	  to	  big	  data	  
ANIMA:	  download	  data	  
ANIMA:	  download	  data	  
ANIMA:	  download	  data	  
ANIMA:	  compare	  data	  
Le]	  insula	  decrease	  in	  
psychatric	  pa5ents	  




•  Thousands	  of	  neuroimaging	  studies	  
	  
•  Brainmap	  collects	  and	  organizes	  the	  data	  
	  
•  Meta-­‐analy&c	  methods	  consolidate	  pa[erns	  
Summary	  and	  perspec&ves	  
	  Where	  (brain)	  ?	  
Working	  memory	  
	  What	  (behavior)	  ?	  
N-­‐back	  
Winsconsin	  Card	  	  
Sor5ng	  Test	  
Mental	  rota5on	  
	  Coworkers	  (brain)	  ?	  
•  Sharing	  and	  integra&ng	  with	  ANIMA	  
	  
	  
•  Collabora&ve	  neurosciences	  and	  	  
Human	  Brain	  Project:	  
	  
•  Mul&modal	  and	  mul&scale	  brain	  atlases	  
	  
• Mul&scale:	  from	  cell	  to	  structure	  en&ty	  
	  
• Mul&modal:	  from	  structural	  to	  func&onal	  data	  
	  
	  
Summary	  and	  perspec&ves	  
Summary	  and	  perspec&ves	  
Microstructure:	  Jubrain	  
Structural	  connec&vity:	  PDT-­‐based	  CBP	  
Task-­‐based	  func&onal	  connec&vity:	  MACM-­‐based	  CBP	  
Res&ng	  state	  func&onal	  connec&vity:	  RSFC-­‐based	  CBP	  
Behavioral	  func5ons?	  	  
From	  structural	  proper5es	  to	  behavioral	  func5ons	  
Düsseldorf 
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Examples	  of	  paradigm	  
N-­‐back	  
Sternberg	  task	  
Wisconsin	  Card	  Sor&ng	  Test	  
	  
Structured	  behavioral	  taxonomy	  
	  
Behavioral	  domain	  Cogni5on	  
A[en&on	  
Langage	  
	  	  	  	  	  	  	  Orthography	  
	  	  	  	  	  	  	  	  Phonology	  
	  	  	  	  	  	  	  	  Seman&cs	  
	  	  	  	  	  	  	  	  Speech	  
	  	  	  	  	  	  	  	  Syntax	  
Memory	  
	  	  	  	  	  	  	  Explicit	  
	  	  	  	  	  	  	  Implicit	  







Gathering	  and	  sharing	  data:	  	  
Brainmap	  database	  
Gathering	  and	  sharing	  data:	  	  
Brainmap	  database	  
Gathering	  and	  sharing	  data:	  	  
Brainmap	  database	  
Gathering	  and	  sharing	  data:	  	  
Brainmap	  database	  
